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(57) Abstract: A sub-aqua breathing system which enables a person operating underwater to breathe air from a compressed air 
tank (2) supported on the water surface. *Vhe system includes a housing (1) containing both a buoyant materiaJ (3) and a toroidal 
compicsscd air tank (2) connected to an air line (7) feeding a conventional mouthpiece regulator. The air line (7) may he coiled and 
Q stored within, or on, tlie liousing (1). Pieferably die housing (1) is of discus-like shape witli tlie buoyant material (3) in die form of 
^ floats normally nested within the housing (1). but dcployablc radially outward to increase stability when the assembly is floating on 
the water surface. 
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Sub-Aqua Breathing System 

The present invention relates to a sub -aqua breathing system that allows a person 
operating underwater to breathe air from a compressed air tank supported on the 
5 water surface. 

There are many occasions when it is desired to operate below the water surface, for 
example when freeing the propellers of water craft entangled with fishing nets, Unes, 
or weed, etc. in rivers or streams; for the inspection of vessel hulls; for the rescue of 
10 people trapped below the water surface in swimming pools, or from cars or vessels 
sunk in rivers or docks; or for sporting ptirposes. 

Normally sub-aqua or *SCUBA* equipment can be used in such situations but it is 
heavy and cumbersome to operate and difficult to manoeuvre whilst wearing. 
IS 'SCUBA' equipment also takes some time to get ready for use and/ or put on and 
this can be a serious problem in, for example, an emergency situation. 

Recendy there have been developments in which floating members, similar to large 
life buoys or rubber dinghies, are used to support a petrol engine or, batteries and 
20 an electric motor, which drive an air pump to feed a hose, possibly via an air 

receiver, with a mouthpiece regulator at the remote end of the hose. Such devices 
are cumbersome, heavy to transport, difficult to maintain and are expensive. 

The present invention seeks to provide a sub-aqua breathing system that overcomes 
25 or substantially alleviates the drawbacks of the prior art described above and other 
known deficiencies of existing underwater breathing equipment. 

According to the present invention, there is provided a sub-aqua breathing system 
comprising a housing containing buoyant material and a toroidal compressed air 
30 tank, said tank being connectable to an air line feeding a mouthpiece regulator. 



Preferably, the buoyant material is disposed in regions around the periphery of the 
toroidal compressed air tank. 
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The housing conveniently includes a storage compartment for an air-line when not 
in use. 

5 In a preferred embodiment, the system includes a base rotatably mounted to the 
housing to cover the storage compartment and having at least one opening therein 
for the passage of an air-line from the storage compartment through the base. 

In an alternative embodiment, the sub-aqua breathing system including a base and a 
10 release mechanism for releasably mounting the base to the housing over the storage 
compartment. 

Preferably, the release mechanism is a lever pivotally mounted to the housing, the 
lever and base including cooperating means that engage to retain the base on the 
1$ housing. 

The release mechanism advantageously includes spring means to bias the lever into 
a position in which the cooperating means are in engagement. 

20 Preferably, the release mechanism includes a safety release pin that cooperates with 
the housing and the lever to prevent inadvertent operation of the release 
mechanism. 

In a preferred embodiment, the sub-aqua breathing system includes at least one air 
25 line coiled within the storage compartment, the or each air line having one end 
connected, via an air flow control valve, to the toroidal compressed air tank. 

Preferably, a removable cover is mounted on the housing to provide access to the 
interior thereof. 

30 

The housing may conveniently contain a mast with a diving pennant attached 
thereto, the mast being removable from the housing and mountable in a socket 
thereon. 
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In one embodiment, the buoyant material is formed from a number of 
circumferentially spaced floats the system including means for radially deploying the 
floats from the housing. 

5 

Preferably, the deployment means includes an air bag associated with each float and 
inflatable in response to operation of a manually operated valve to direct air from 
the compressed air tank to the air bags to radially deploy the air bags from the 
housing. 

10 

The floats are advantageously attached to spring means operable to retract the floats 
in response to operation of a second manually operated valve to expel the air from 
the air bags. 

15 The housing preferably has a discus-like shape. 

Embodiments of the present invention will now be described, by way of example 
only, with reference to the accompanying drawings, in which: 

20 Figure 1 shows a top perspective view of a sub-aqua breathing system according to 
an embodiment of the invention; 

Figure 2 shows a top plan view of the system illustrated in Figure 1; 
Figure 3 shows a front view of the system illustrated in Figure 1; 
Figure 4 shows a bottom plan view of the system illustrated in Figure 1; 
25 Figure 5 shows a cross sectional view along line X-X in Figure 3; 

Figure 6 shows a top perspective view of the system illustrated in Figure 1 but with 
the floats in their extended positions; 

Figure 7 shows a bottom perspective view of a second embodiment of a sub-aqua 
breathing system according to the present invention; 
30 Figure 8 shows an enlarged partial side sectional view of the release mechanism 
forming part of the system shown in Figure 7; and 
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Figure 9 shows a side view of the system shown in Figure 7 with the safety pin 
removed and the base plate falling away from the housing to release one or more 
air-hnes. 

S With reference to the drawings, the eqtiipment comprises a two-part, Ughtweight 
plastics, injection moulded generally circular housing 1 enclosing a toroidal 
compressed air tank 2. The housing also contains regions of buoyant material 3 
surrounding the tank 2, The bottom part 4 of the housing has a central disc-like 
rotatable portion 5 with apertures 6 through one of which the air line 7 extends, the 

to air line being coiled inside the housing 1 and fed out, or wound up inside the 
housing 1. by rotation of the central rotating portion 5 in opposite directions 
respectively- The air line 7 may be lOmetres long, and can be extended by the 
addition of one or two additional lOmetre lengths. The present embodiment (see 
Figure 5) is shown with only one air hne 7 coiled up and extending from the 

IS housing 1, However, it will be appreciated that the housing 1 may also contain 
multiple air hnes 7 coiled up within it. 

The top part 8 of the housing has a removable central portion 9 through which 
access to the interior of the housing 1 may be obtained and which contains the main 

20 compressed air control valve 15 and fixst stage regulator 15a which reduces the 

pressure from the tank to an intermediate pressure which is supplied via the air line 
to a mouthpiece or second stage regulator (not shown) which reduces the 
intermediate pressure to ambient water pressure and which supplies air when the 
user inhales. The interior of the housing 1 may also be used to store a telescopic 

2S mast carrying the conventional 'diver working below' pennant (not shown). The 
mast can be removed from the interior of the housing 1 and engaged in a socket 
(not shown) in the top of the housing 1 or in the removable central portion 9 so 
that it extends vertically upwardly from the housing 1. The central portion 9 also 
carries a hght 9a that may be controlled so that it illuminates or flashes when the 

30 assembly is in use. The light may also be used to summon assistance by flashing, in 
morse code, the universal SOS signal. 
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The top and bottom parts of the housing 8,4 are attached to each other and 
together form a sealed unitary component. Similarly, an "0" ring is disposed 
between the cover 9 and the housing 1 so that the cover 9 forms an airtight fit with 
the housing 1 when the cover 9 is in place. The cover 9 and housing 1 cooperate 
S with each other with a bayonet type fitting. Nodules 9b are formed on the upper 
surface of the cover to enable the user to manipulate the cover 9 and attach it or 
remove it from the housing 1. The air trapped inside the airtight housing 1 
provides additional buoyancy to that provided by the buoyant material. 

The buoyant material may be a single body within the housing outside the toroidal 
ait tank 2, or a number of separate floats 3 equally spaced about the periphery of 
the toroidal tank 2 and having their radially outer surface contiguous with and 
forming, or being attached to a separate section of the outer surface of the housing 
1. The separate floats 3 are mounted so that they move radially outwardly when a 
valve 10a, controlled by a button 10 operable from outside the housing 1, feeds air 
from the tank 2 to inflate air bags 11 mounted between the float 3 and the air tank 2 
to provide additional buoyancy and support on the water surface especially in rough 
seas or bad weather, as shown in Figure 6. The floats 3 ate retractable by suitable 
springs (not shown) when a second button 12 is pressed to cause dumping of the air 
in the bags 1 1 via a second valve (not shown). In an alternative, simpler version of 
the system, the floats 3 may be fixed and immovable within the housing 1. 

The housing 1 has circumferenlially spaced regions around its periphery that are cut 
away. Handles 13 extend across these regions e.g. between the extensible floats, to 
2S allow easy carrying of the assembly, and to provide support for the user when they 
surface. 

The device can be supplied with suitable air line systems to support 2 or 3 users for 
specific purposes, such as for SCUBA training purposes to allow trainees to become 
50 accustomed to breathing underwater without suffering the encumbrance of the air 
supply tank, or for sub-surface rescue where one mouthpiece regulator may be 
replaced by a regulator connected to an orinasal (breathing mask) for use by the 
person being rescued. The air tank 2 may be filled with sufficient compressed air to 



15 
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provide air for a single diver for about 2 hours before recharging is required. 
However, it will be appreciated that when multiple or branched air lines 7 are used 
to support multiple users the ait supply will be expended mote quickly. A pressure 
gauge 14 is mounted on the housing 1 to provide a visible indication of the air 
5 pressure in the tank 2. 

An alternative embodiment of the device will now be described with reference to 
Figures 7 to of the accompanying drawings. The assembly is the same as that 
described with reference to the first embodiment with the exception that the air line 

10 or lines 7 are deployed from the housing 1 in a different fashion. Instead of being 
rotatable, the portion 5 is releasable from the housing 1 and drops away from it in 
response to operation of a release mechanism 20 so that the coils of the air line are 
quickly and completely freed from the housing 1. This version is more appropriate 
when the assembly is to be used as an emergency life saving aid as the air line 7 is 

15 released very quickly and does not need to be unwound from the housing 1 . 

As can be seen from Figure 7, the rotatable portion 5 is replaced with a releasable 
base plate 21 beneath which the air line or lines 7 are coiled within the housing 1. 
The base plate 21 is loosely mounted to the housing beneath a lug 22. Two further 

20 lugs 23 can also be seen in the Figures. However, the base plate 21 is cut away in 
the region of these lugs 23 so that the base plate 21 can drop away past them. The 
release mechanism 20 is located radially opposite the lug 22. The three lugs 22, 23 
together form feet to support the housing 1 on a flat surface. The construction and 
operation of the release mechanism 20 will now be explained with particular 

25 reference to Figure 8. 

The release mechanism 20 comprises a lever 24 pivotally mounted on the housing 1 . 
The lever 24 has a button part 25 extends partiaUy up the side of the housing 1 and 
a base plate retention part 26 extending beneath the housing 1 and terminating in a 
30 groove 27. The base plate 21 is formed with a corresponding protruberance 28 

which locates in the groove 27 to retain the base plate 21 mounted to the housing 1. 
The lever 24 is biased into the rest position shown in Figure by a spring element 29 
mounted on the housing 1 and which engages a rear surface of the button part 25. A 
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safety release pin 30 is also provided to prevent inadvertent operation of the release 
mechanism 20. The pin 30 extends through an aperture 31 in the housing 1 and 
locates in an opening 32 in an upper region of the button part 25 thereby preventing 
movement of the lever 24. The upper end of the pin 30 is formed with a loop 33 to 
S which a length of cord (not shown) may be attached to tie the pin to another part of 
the housing 1 to prevent it from being lost when removed from the aperture 31. 

When the ait line 7 is to be released, the user removes the pin 30 by pulling it from 
the aperture 31 in the direction indicated by arrow A in Figure 9. Next, they depress 
70 the button part 25 sufficiently hard enough to overcome the bias provided by the 
spring element 29. This causes the base plate retention part 26 to pivot so that the 
protruberance 28 is no longer seated in the groove 27. The base plate 21 is now free 
to drop away from the housing 1, as shown in Figure 9» thereby releasing the air 
lines 7 from the storage compartment in the housing 1 . 

IS 

A further cord (not shown) may be provided between the base plate 21 and the 
housing 1 to prevent loss of the base plate 21 when released from the housing 1. 

It will be appreciated from the foregoing that the sub-aqua breathing system of the 
20 present invention provides a highly portable, easy to use device. As it floats on the 
water surface, the diver is unenctunbered by a compressed air tank on his back and 
so has considerably mote freedom. The size and weight of the device is also much 
less than with conventional SCUBA gear. 

2S While pardcidar embodiments of the invention have been described above it will be 
clear that alternative forms of construction would occur to those skilled in the art, 
such alternatives are intended to be within the scope of the invention which is 
defined by the following claims. 
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Claims 

1. A sub-aqua breathing system comprising a housing containing buoyant 
material and a toroidal compressed air tank, said tank being connectable to an air 

5 Une feeding a mouthpiece regulator. 

2. A sub-aqua breathing system according to claim 1, wherein the buoyant 
material is disposed in regions around the periphery of the toroidal compressed air 
tank. 

10 

3. A sub-aqua breathing system according to claim 1 or claim 2, wherein the 
housing includes a storage compartment for an air line when not in use. 

4. A sub-aqua breathing system according to claim 3, including a base rotatably 
15 mounted to the housing to cover the storage compartment and having at least one 

opening therein for the passage of an air line from the storage compartment 
through the base. 

5. A sub-aqua breathing system according to claim 3, including a base and a 

20 release mechanism for releasably mounting the base to the housing over the storage 
compartment. 

6. A sub-aqua breathing system according to claim 5, wherein the release 
mechanism is a lever pivotally mounted to the housing, the lever and base including 

25 cooperating means that engage to retain the base on the housing. 

7. A sub-aqua breathing system according to claim 6, wherein the release 
mechanism includes spring means to bias the lever into a position in which the 
cooperating means are in engagement. 

30 

8. A sub-aqua breathing system according to claim 6 or 7, wherein the release 
mechanism includes a safety release pin that cooperates with the housing and the 
lever to prevent inadvertent operation of the release mechanism. 
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9. A sub-aqua breathing system according to any of claims 3 to 8, including at 
least one air line coiled within the storage compartment, the or each air line having 
one end connected, via an air flow control valve, to the toroidal compressed air 
tank. 

10. A sub-acqua breathing system according to any preceding claim, wherein a 
removable cover is mounted on the housing to provide access to the interior 
thereof. 

11. A sub-aqua breathing system according to claim 10, wherein the housing 
contains a mast with a diving pennant attached thereto, the mast being removable 
ftom the housing and mountable in a socket thereon. 

12. A sub-aqua breathing system as claimed in any preceding claim wherein the 
buoyant material is formed from a number of circumferentially spaced floats the 
system including means for radially deploying the floats £tom the housing. 

13. A sub-aqua breathing system according to claim 12, wherein the deployment 
means includes an air bag associated with each float and inflatable in response to 
operation of a manually operated valve to direct ait from the compressed air tank to 
the air bags to radially deploy the air bags from the housing. 

14. A sub-aqua breathing system as claimed in claim 13, wherein the floats are 
attached to spring means operable to retract the floats in response to operation of a 
second manually operated valve to expel the air from the air bags. 

15. A sub-aqua breathing system according to any preceding claim wherein the 
housing has a discus -like shape. 

16. A sub-aqua system according to any preceding claim, wherein a light is 
moimted on the housing. 
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17. A sub-aqua system according to any preceding claim, wherein the housing 
forms a sealed unit such that air trapped within the housing and surrounding the 
toroidal tank provides additional buoyancy thereto. 

18. A sub-aqua breathing system substantially as hereinbefore described with 
reference to the accompanying drawings. 
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